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The purpose of this study is to investigate the relationship between breast cancer risk, bone mass, and two polymorphic hormone receptor genes-the estrogen receptor (ER) and vitamin D receptor (VDR) genes. We will also explore a possible functional mechanism to explain this association. We will recruit 200 new breast cancer cases and 200 controls, ages 40-85, with equal numbers of African-Americans and whites. Bone mineral density (HMD) measurements of the forearm will be obtained. We have enrolled 231 cases and 198 controls, with an age range of 39-84. There is an equitable distribution of the two ethnic groups, with 50.3% of the cohort being white and 49.7% African-American. We enrolled more than 400 subjects because some individuals changed their minds about giving blood, some blood samples were not analyzable, and some subjects have no bone density data due to instrument malfunctions. Preliminary results on the genotype data suggest some differences in frequencies of the ER and VDR genotypes between cases and controls. BMD in the proximal radius of the cases is higher than that of controls when adjusted for age, weight, ethnicity, and HRT use (0.790 vs 0.775 g/cm 2 ), as hypothesized. Multivariate analyses and relative risk models are forthcoming when all data are entered into the database. We have begun identifying cases and devising the experiments for our final objective, which is to investigate the responsivity to estrogen of the polymorphic ER genotypes. 
SUBJECT TERMS

INTRODUCTION
The objective of this study is to investigate the relationship between two polymorphic genes that are potential determinants of bone mass, and breast cancer risk, in African-American and white women, and to explore a possible functional mechanism to explain this association. Our hypothesis is that variations in these receptor genes affect the responsivity of bone and breast tissue to a given level of steroid exposure, and therefore correspond to variations in bone mass and the risk of breast cancer. That is, there may be genetically-determined individual variation in responsivity to identical stimuli that could explain the reported relationship between a higher bone mass and a higher breast cancer risk 1 " 3 . Our specific aims and hypotheses are as follows: 1.
To compare bone mass and the distribution of genotypes of the VDRG and ERG among 200 new breast cancer cases and 200 controls. Half of each sample will be white ethnicity, the other half African-American. Our hypothesis is that: The breast cancer cases will have a higher bone mass and a higher prevalence of the genotypes that are associated with high bone mass; the two ethnic groups will also differ but there are insufficient data to predict in what way they will differ.
2.
To identify variations within the DNA sequence encoding the structural elements of the ERG; we hypothesize that these will correspond with the recognized polymorphic allotypes. 3.
Our ultimate aim, which follows logically from Aim 2, is to determine the significance of the variations in estrogen receptor (identified in Aim 2) to the stimulation of an estrogen responsive reporter gene regulated by promoters of diverse complexity. Our hypothesis is that the variants associated with elevated responsivity of the cell to estrogen will be more prevalent in the breast cancer cases compared with controls
BODY
Progress report for each task relevant to Year 2:
Approved Statement of Work
General: Recruitment and data collection for Specific Aim 1 will take place over the first 2.5 years of the study. New breast cancer patients will be recruited and then matched controls will be recruited in either a concurrent fashion, if practicable, or in a staggered design in which patients are recruited over several weeks and then matched controls are recruited, and the cycle is repeated. This may be necessary because although the bone densitometer is "portable" it is not practical to move it frequently. Analyses of genotypes will be ongoing and will finish 3 months after recruitment ends. Laboratory analyses for Specific Aim 2 will take place in Year 3 after most of the genotype data are available.
Progress:
We enrolled 231 cases and 198 controls. Our final sample size (n=429) is greater than our target of 400 because some subjects were unwilling to provide blood samples or they were not successfully analyzed for genotypes. A second reason is that the pDEXA instrument was out of service for 4-6 weeks over the 2.5 years of the study, and bone density measurements are missing for some subjects. The total number of subjects with pDEXA data as well as data on at least one of the genetic loci, is 396. There are approximately 20 more blood samples to be analyzed, so that over 400 subjects will have complete data sets. Progress: Recruitment was completed in July 2001. Subjects ranged in age from 39 to 84 years, with a mean of 56.3 + 10.8 years. There is an equitable distribution of the two ethnic groups, with 50.3% of the cohort being white and 49.7% African-American. Descriptive statistics are provided in Table 1 . Table 1 indicate that the cases and controls are very similar in mean age, height, and age at menarche. There are significant ethnic differences in BMI within both the case and control groups (p< .001). Among the controls, African-Americans had a significantly lower age at menopause (p=0.005). However, there are no significant differences between cases and controls within ethnic group. That is, the African-American cases do not differ significantly from the African-American controls, and likewise for the white cases and controls (p>0.05). The "BB" genotype is found in lower frequency in the cases than controls, while the "Bb" genotype is found in higher frequency in the cases than controls. Based on data in the literature, the "BB" genotype is associated with a lower bone mass than the "bb", with Bb somewhat intermediate. 4 Thus, the lower frequency of the "low bone mass" genotype (BB) in the cases is consistent with our hypotheses about genetic determinants of bone mass and their relationship to breast cancer risk. That is, the higher bone mass found in cases may have a genetic underpinning related to variations in the Vitamin D Receptor.
TECHNICAL OBJECTIVE 3: To recruit an additional 80 white and 80 black breast cancer patients and controls (40 of each within each ethnic group).
Task 5: Months 13-24: Study coordinator will attend breast cancer clinics and/or general medicine clinics at least 3 days per week to recruit 2 subjects per day. Blood sample and bone densitometry will be obtained. Specimens will be transported to Dr. Wooley's lab and stored at -70 degrees. Bone density and questionnaire variables will be entered into the database.
Progress:
The study coordinator attended the breast cancer clinic 5 days per week and was successful in recruiting over 429 subjects. Blood samples were transported to Dr. Wooley's lab for analysis, and other data were entered into the study database. The database is nearly complete, pending the last batch of genetic analyses. Progress: Same as for Task 5-recruitment has been completed and the final sample size (n=429) is larger than the target of 400. All work has been completed except for one batch of blood samples (approximately 20 specimens). Table 4 shows a preliminary analysis of the bone density data in the postmenopausal women (in whom years post-menopause could be used as a covariate in the model): The results for the distal forearm do not show differences between cases and controls. However, the cases have a higher bone density in the radial shaft, compared with controls. Our planned comprehensive statistical analyses of the data will provide an optimal set of covariates for the comparison of bone density in the two groups, but there does appear to be a trend for a higher bone mass in the cases, as expected. Progress: Dr. Richard Severson, the cancer epidemiologist participating in this project, has been given the database and is exploring the data. He and the P.I. will work together on the planned analyses. It is expected that work will be completed over the next 3 months.
(We were granted a no-cost extension on this project through January 31, 2002).
KEY RESEARCH ACCOMPLISHMENTS
• Recruitment of 231 newly diagnosed breast cancer cases and 198 controls.
• Recruitment of nearly equal numbers of both African-American and white cases and controls.
• Recruitment of subjects over most of the targeted age range.
• The genotyping of all blood samples except one final batch.
• A database that is clean and up to date.
REPORTABLE OUTCOMES
• Development of serum repository for genotyping.
• 
CONCLUSIONS
We have amassed a relatively large data set, using a prospective study design, of nearly equal numbers of African-American and white breast cancer cases and controls. These data should prove to be valuable for hypothesis generation and testing beyond the objectives of the current project. Data from the 429 subjects suggest apparent differences between cases and controls in the genotype frequencies of the Estrogen Receptor and Vitamin D Receptor genes.
There is an apparent trend for the "BB" genotype, generally associated with lower bone mass 4 , to be found in higher frequency in the controls than the cases. There is also an apparent trend for a higher radial bone density in the cases compared with the controls. These preliminary observations lend support to our hypotheses. In the next few months, we will work on the laboratory experiments focusing on variants in the ERG and how they relate to estrogen responsivity.
The knowledge to be gained from this study may provide new tools for assessing breast cancer risk early in life (such as bone mass measurement or genotyping) that could lead to modifications in hormone replacement therapy in postmenopausal women and/or increased surveillance for breast cancer in women with high bone mass.
